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Abstract of JP6000956 
PURPOSE:To carry out multi-gradation 
recording by decreasing a loss without 
enlarging a gap between electrodes by a 
method wherein a front face electrode is easily 
divided into many parts by dividing the surface 
electrode of a piezoelectric element with a 
plurality of dividing lines for dividing 
successively it into an ink supply passage side 
and a nozzle side. CONSTITUTIONS 
pressure chamber 4 and an ink supply 
passage 5 are formed in a first substrate 1 . A 
nozzle 3 is bored in a second substrate 2. 
Further, a piezoelectric element 6 is put 
between a rear face electrode 7 being a 
negative pole and a front face electrode 8 
being a positive pole. The front electrode 8 is 
divided with a plurality of dividing lines which 
divide it successively into an ink supply 
passage 5 side and a nozzle 3 side. Then, the 
positive pole of a driving power source 10 is 
connected to each surface electrode 8 via a 
voltage impression region change over switch 
9. The negative pole is connected to a silver 
electrode 1 1 in contact with the rear face 
electrode 7, and they are earthed. 
Consequently, a total length of the front face 
electrode 8 to which voltage is impressed is 
varied by changing the voltage impression 
region change over switch 9, and an ink drop 
will be enabled to be jetted by changing a 
driving length of the piezoelectric element 6. 
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(54) INK JET HEAD 


(57)Abstract: 

PURPOSE: To carry out multi-gradation recording by 
decreasing a loss without enlarging a gap between electrodes 
by a method wherein a front face electrode is easily divided 
into many parts by dividing the surface electrode of a 
piezoelectric element with a plurality of dividing lines for 
dividing successively it into an ink supply passage side and a 
nozzle side. 

CONSTITUTION: A pressure chamber 4 and an ink supply 
passage 5 are formed in a first substrate 1 . A nozzle 3 is 
bored in a second substrate 2. Further, a piezoelectric 
element 6 is put between a rear face electrode 7 being a 
negative pole and a front face electrode 8 being a positive 
pole. The front electrode 8 is divided with a plurality of 
dividing lines which divide it successively into an ink supply 
passage 5 side and a nozzle 3 side. Then, the positive pole of 
a driving power source 1 0 is connected to each surface 
electrode 8 via a voltage impression region change over 
switch 9. The negative pole is connected to a silver electrode 
1 1 in contact with the rear face electrode 7, and they are 



earthed. Consequently, a total length of the front face electrode 8 to which voltage is impressed is 
varied by changing the voltage impression region change over switch 9, and an ink drop will be 
enabled to be jetted by changing a driving length of the piezoelectric element 6. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The pressure room which was open for free passage to them, and was formed at them 
between the nozzles (3) for spouting the ink supply way (5) and ink droplet for supplying liquid ink (4), 
So that it may deform by impressing an electrical potential difference, the liquid ink in the above- 
mentioned pressure room (4) may be made to generate a pressure wave and an ink droplet may be 
made to blow off from the above-mentioned nozzle (3) In order to impress an electrical potential 
difference to the piezoelectric device (6) arranged along with the skin of the above-mentioned 
pressure room (4), and the above-mentioned piezoelectric device (6) The rear-face electrode 
arranged on both sides of the above-mentioned piezoelectric device (6) at the skin side of the 
above-mentioned pressure room (4) (7), The ink jet head characterized by preparing the surface 
electrode (8) which was divided by two or more division Rhine for turning sequential division on the 
above-mentioned above-mentioned ink supply way (5) and nozzle (3) side, and has been arranged at 
the front-face side of the above-mentioned piezoelectric device (6). 

[Claim 2] The ink jet head according to claim 1 by which the division-into-equal-parts rate of the 
above-mentioned surface electrode (8) is carried out to plurality. 


[Translation done.] 
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JP.06-000956.A [DETAILED DESCRIPTION] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Detailed Description of the Invention] 

Atrial Application] This invention relates to the ink jet head for recording by making an ink 
droplet blow off towards a record medium. , ^ o . orY ^ nH whic u 

T00021 Although there are some methods in an ink jet head, the so-called drop type on demand which 
makes ink of the pressure interior of a room generate a pressure wave, and makes an ,nk 

^k jet head has high practicality by making an electrical potential d,fference 
impress and deform into a piezoelectric device. 

[Description of the Prior Art] In the Inkjet head of the conventional drop mold on demand, since the 
electrode of a piezoelectric device was prepared in every one both sides of a p.ezoelectnc dev^e m 
otdeTto have changed the volume of an ink droplet, the electrical potenfa. d,fference and pulse w.dth 
which are impressed to a piezoelectric device needed to be changed. 

SKE] However, since the spray velocity of an ink droplet would change sharply ,f the eleotnc I 
potential difference and pulse width which are impressed to a p.ezoelectnc dev.ce are changed, the 
volume of an ink droplet could not fully be changed after all. 
[0005] Then, he was trying to change the number of the electrodes which 

electrode 90 prepared in the front-face side of a p.ezoelectnc dev.ce as a whole at the rectangle 
according to the ink drop diameter divided and needed to a center electrode 91 ^vriW 
electrodJ 92. and its middle bipolar electrode 93. as convenfonally shown .n drawing 5 (JP.1 
2371 51. A). 

[P 0 rob?em(s) to be Solved by the Invention] However, when dividing the rectangular electrode : 90 
concentr cally so to speak as mentioned above, the area of an inter-electrode clearance to occupy 
^become [ dividing into a large number ] not easy very greatly. Therefore, ^"vent-onall^an 
dectrode could not be divided into a large number and mulf-tone record was not able to be 

[O^Then. this invention aims at offering the ink jet head which can perform r^M^one record 
easily, without changing the applied voltage and pulse w.dth to a p.ezoelectnc dev.ce. 

[Me 0 a 8 ns for Solving the Problem] In order to attain the above-mentioned purpose the ink jet head of 
tNshvention The pressure room 4 which was open for free passage to them, and was formed at 
them Seen the nozzles 3 for spouting the ink supply way 5 and ink droplet for supplymg hqu d nk 
as Thown'n drawtn^ l for explaining an example. So that it may deform by impress.ng an e'e^a 
notential difference T the liquid ink in the above-mentioned pressure room 4 may be made to generate 
rpressure wave and an ink droplet may be made to blow off from the above-ment-oned nozzle 3 In 
order t mpress an electrical potential difference to the piezoelectric dev.ce 6 arranged along w^h 
the skin Tthe above-mentioned pressure room 4. and the above-ment.oned P' ez ° el - ctr ' C p ^ C 6 e f. 
The rear^ace electrode 7 arranged on both sides of the above-ment.oned p.ezoelectnc dev.ce 6 at 
the skin side of the above-mentioned pressure room 4. It may be charactenzed by form.ng the 
surface electrode 8 which was divided by two or more division Rhine for turn.ng sequent.al d.v.s.on on 
S^S^^Soned above-mentioned ink supply way 5 and nozzle 3 side, and has been arranged at 
W^face side of the above-mentioned piezoelectric device 6. and the d.v.s.on-.nto-equal-parts 
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rate of the above-mentioned surface electrode 8 may be carried out to plurality. 
[0009] 

[Function] Since two or more division Rhine for turning sequential division on an ink supply way 5 and 
nozzle 3 side divided the surface electrode 8, the area which the inter-electrode clearance which 
could divide the surface electrode 8 into a large number easily, and was divided occupies is also 
small, and ends. 
[0010] 

[Example] An example is explained with reference to a drawing. Drawing 1 and drawing 2 sketch the 
ink jet head. 

[001 1] The 1st substrate 1 and 2nd substrate 2 which were joined are formed [ both ] by 
photosensitive glass, and the ink supply way 5 for supplying liquid ink to the pressure room 4 and the 
pressure room 4 for applying a pressure to liquid ink is dented, they are formed in the 1st substrate 
1, and the nozzle 3 for spouting an ink droplet is drilled by the 2nd substrate 2 at right angles to a 
plate surface. 

[0012] And while joining the 2nd substrate 1 and 2 to the 1st so that a nozzle 3 may be located in 
the upper limit part of the pressure room 4, a silver paste is thinly applied to the skin of the 1st 
substrate 1, and it has sintered. The ink path and the silver electrode 1 1 which fall out from the ink 
supply way 5 to a nozzle 3 through the pressure room 4 by this are formed. 

[0013] The piezoelectric device 6 is pinched in the shape of sandwiches by the rear-face electrode 7 
which is a negative electrode, and the surface electrode 8 which is a positive electrode. And a 
piezoelectric device 6 positions according to the location of the pressure room 4, sticks the rear- 
face electrode 7 to the silver electrode 1 1 , and is stuck. 

[0014] The surface electrode 8 prepared in the front-face side of a piezoelectric device 6 by sticking 
is divided by two or more division Rhine for carrying out sequential division at an ink supply way 5 
and nozzle 3 side. In addition, in drawing 1 , it sketches as the surface electrode 8 is carried out 5 
#*##s, but in fact, in this example, as shown in drawi ng 2 , 10 ****s is carried out. 
[0015] As opposed to the pressure room 4 whose width of face drawing 3 shows the division 
condition of a surface electrode 8, and die length is 1 .2mm in a little more than 5mm As the whole, 
die length is formed in 5mm, width of face is formed in 1mm, and a surface electrode 8 is 0.5mm 
pitch, and is made the ink supply way 5 and nozzle 3 side one by one by 10 *#**s of linear division 
Rhine of nine 0.05mm width of face which intersects perpendicularly with the long side of the 
pressure room 4. 

[0016] In addition, such division processing of a surface electrode 8 can be performed by putting in 
slitting by a diamond cutter etc. from a front-face side to the surface electrode 8 joined to the 
piezoelectric device 6. 

[001 7] It returns to drawing 1 and the positive electrode of the drive power source 1 0 is connected 
to it through the electrical-potential-difference impression region change-over switch 9 to each of 
the surface electrode 8 by which the division-into-equal-parts rate was carried out. It connects with 
the silver electrode 1 1 which touches the rear-face electrode 7, and the negative electrode of the 
drive power source 1 0 is grounded. 

[0018] Thus, the sum total die length of the surface electrode 8 with which an electrical potential 
difference is impressed is changed, the drive length of a piezoelectric device 6 can be changed and 
an ink droplet can be made to blow off by it in the constituted ink jet head by switching the 
electrical-potential-difference impression region change-over switch 9. 

[001 9] Drawing 4 changes the drive length of a piezoelectric device 6, and shows the result of having 
measured the diameter of the record dot printed by the ink droplet which blows off from a nozzle 3. 
In addition, the drive length of a piezoelectric device 6 is making it increase from a nozzle 3 side to 
the ink supply way 5 side one by one, and applied voltage and pulse width are fixed. 
[0020] It was checked that the diameter of a record dot changes with these results in 38 thru/or 
100% of range according to the drive length of a piezoelectric device 6 etc. In addition, a design, 
processing, etc. to the specification which will be searched for if the division-into-equal-parts rate of 
the surface electrode 8 is carried out may be easy, and it is not necessary to necessarily carry out a 
division-into-equal-parts rate by not limiting this invention to the above-mentioned example, and, 
and division Rhine may not necessarily have parallel each. 
[0021] 
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[Effect of the Invention] By an inter-electrode clearance not becoming large, since two or more 
division Rhine for turning sequential division on an ink supply road side and a nozzle side divided the - 
surface electrode of a piezoelectric device according to the ink jet head of this invention, while beingj 
able to divide a surface electrode into a large number easily, since the loss is small, a surface 
electrode can be divided into a large number, multi-tone record can be performed, without changing 
the applied voltage and pulse width to a piezoelectric device, and gradation record of high quality can 
be performed. 


[Translation done.] 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
j damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sketch perspective view of an example. 
[Drawi ng 2] It is the side-face sectional view of an example. 
[Drawing 3] It is the front view of an example. 

[Drawing 4] It is the diagram showing the experimental result of an example. 
[Drawing 5] It is the front view of the conventional example. 
[Description of Notations] 

3 Nozzle 

4 Pressure Room 

5 Ink Supply Way 

6 Piezoelectric Device 

7 Rear-Face Electrode 

8 Surface Electrode 


[Translation done.] 
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